Purpose: He Tangata Kei Tua, a relationship model for biobanks, was developed to facilitate best practice in addressing Māori ethical concerns by guiding culturally informed policy and practice for biobanks in relation to governance, operational, and community engagement activities.
INTRODUCTION
The establishment of well-managed and governed biobanks is necessary for the translation of medical research into clinical benefits. Biobanks store tissues, cells, and other derived products, most commonly for future unspecified use, to improve the future health status of populations. 1 Genomic research is being rapidly integrated into clinical practice. 2 This research is cutting-edge, innovative, and even paradigm-shifting; therefore, it is important that it not perpetuate health inequalities by excluding populations from sharing in the benefits of genomic medicine advances 3 or create opportunities for cultural misunderstanding. 4 This article examines the role and value of biobanks within New Zealand. Based on key issues identified by Māori informants and Iwi (tribal groups) and drawing on a foundation of mātauranga (Indigenous knowledge) and tikanga Māori (Māori protocols and practices), it proposes a relationship model for biobanks that may be operationalized to guide culturally informed biobank policy and practice (see Figure 1) .
In practice, a biobank is an organized collection of biospecimens used for health research. The Organization for Economic Cooperation and Development definition specifically describes two components of a biobank: human biological materials and/or genetic information generated from their analysis and extensive associated demographic and health information. [5] [6] [7] [8] Common features of biobanks include: (i) an ongoing and open-ended nature, which often involves unspecified future research that challenges the traditional practice of informed consent; 9 (ii) biospecimens and data that remain potentially reidentifiable, even if they are coded; 10 and (iii) a focus on the common good that may be more concerned with future public benefit than individual benefit for the participants themselves. 11 Currently, there is often no direct or immediate benefit to individual donors.
Biobanks are becoming larger, with a move toward collaborative biobank networks for national and international sharing and virtual banks. 12 There is also an international move toward collocating or integrating diagnostic and research laboratories to facilitate clinical application and translation of research. The collection and coordination of tissue samples for future research in New Zealand have largely been ad hoc, often arising from individual studies. The use of more formal biobanks is likely to increase as efforts are made to reduce the costs associated with
Original research article sampling and to enhance the levels of transparency around the use of tissue samples.
Consideration of risk and benefit is of critical importance for Māori given the persistent pattern of health inequality observed across a wide range of health indicators. There is an expectation that ethical research practices will ensure that biomedical, clinical, and public health research will effectively contribute to Māori health development whenever possible. 13 Therefore, increased dialogue between Māori and researchers is required to prioritize the genomic research agenda to increase the potential for community benefit. As a first step to achieving this goal, it is important to understand how biobanks can be more responsive to Māori concerns about research with human tissue.
MATERIALs AND METHODs
Te Mata Ira, a Health Research Council of New Zealandfunded research project to develop culturally informed guidelines for biobanking and genomic research, builds on Te Ara Tika, the best practice and ethical guidelines for health research involving Māori. 13 A mixed-methods approach was utilized to collect data from a wide range of sources. Literature reviews, nine key informant interviews (five Indigenous, four Māori), five stakeholder workshops (three Māori-focused, two sciencefocused), five Iwi hui, and two wānanga with cultural experts were undertaken to explore the views of and implications for Māori participants (iwi and whānau). Culturally significant concepts and ideas were identified through these activities and analyzed iteratively by the research team over the course of the project.
Across the various data collection activities, the context of biobanking and genomic research was explained and key cultural concepts identified as relevant through literature and/or previous data collection activities were presented and provided a basis for discussions. The key question for the data collection activities was "What are the issues for Māori when participating in biobanking and genomic research?" The information that emerged from the discussions with participants was used to identify the core issues and themes represented within the model. 14 A comprehensive feedback and iteration process involving another five Iwi hui, seven workshops, and nine presentations to researchers and communities was conducted. An international Indigenous advisory group and feedback from presentations to Indigenous communities in Australia, the United States, and Canada also contributed to an iterative analysis of the data and refinement of the model.
REsULTs
In the context of biobanking, Māori view the tissue sample, DNA, and associated data (genomic/clinical) as a taonga (precious item), which is tapu (sacred) and, therefore, subject to restriction. In a traditional context, the taonga would be the responsibility of a kaitiaki (steward) who would monitor access to and use of a specific taonga. Māori values as they relate to taonga should inform policy and practice within all spheres of biobank activities (operational, governance, and community engagement), for example, in the day-to-day collection and disposal of biospecimens, 15 governance over the future use of biospecimens and data, 16,17 engagement with communities, [18] [19] [20] [21] and community consent/mandate in support of the biobank and research project(s). 22 To facilitate further Māori engagement in biobanking and to provide distinct opportunities to engage Māori communities in decision-making, several key themes identified by Māori were highlighted and need to be considered to ensure that biobanking policies, procedures, and practices are culturally acceptable. These key themes are outlined in the He Tangata Kei Tua relationship model (Figure 2) . This model aligns with the key issues from the Te Mata Ira framework for genomic research with Māori 14 and the Te Ara Tika framework for Māori research ethics. 13 It considers their application to the sets of relationships that inform three spheres of biobank activity: operations, governance, and community engagement (including with Māori, clinical, and research communities).
Operational activities
Tikanga, or protocols for research with tissue, should address physical and spiritual components of consent reflecting the view that protocols arise to respond to the spiritual significance of the taonga (na te tapu i puta mai te tikanga). First, Original research article te tuku i te taonga ("the sharing of the gift") involves establishing the relationship through consent. With this comes expectations of reciprocity, the need to define clearly the parameters of consent (conditions of consent, use of tissue, use of data, and benefit sharing), and the need to establish levels of comfort and safety for the participant and community. From a spiritual perspective, this may involve wātea (spiritual consent) and karakia or whakawātea (a form of karakia to remove a restriction) facilitated by access to tohunga (experts). Second, te hau o te taonga ("the spirit of the gift") takes into account the integrity of decisions about use and respect for the spirit in which the gift was given, and it adheres to consent parameters across the spiritual and physical aspects. The spiritual aspects can be addressed by assigning kaitiaki (guardians or stewards), maintaining regular communication and updates on use, and establishing living protocols (for example, a contractual obligation within a material transfer agreement that highlights the cultural significance of tissue and expectations of use). Physical aspects include the governance role, operating within consent parameters, and tracking and auditability for biospecimens and data. Third, te whakahoki i te taonga ("the return of the gift") requires expression of respect for the relationship, reporting on all uses and outcomes, the need to check on the satisfaction with process and outcomes, access to raw data and reports, re-consent for future use and participation, and providing opportunities to either re-consent or exit the research relationship.
Communication was identified as a key issue for Māori at an individual level and at a community level. There are multiple pathways for communicating progress to individuals and communities through active and passive channels (for example, letters, newsletters, or websites). Individual results should be communicated in an appropriate manner to participants, whānau, and general practitioners with due regard for issues of privacy and confidentiality. Incidental findings may have to go through a defined process to determine the level of significance and whether they are clinically actionable. In such cases, access to genetic counseling should be facilitated and issues of risk for biological relatives should be discussed.
Scope and specificity of the consent are key considerations from a Māori perspective (and may include broad unspecified use, disease-specific use, unspecified use, specific project use, use for genetic/genomic analyses, access to clinical records, and/or use for possible commercialization). Similarly, return of results (research, individual, and incidental findings), anonymization of biospecimens, putting genomic information on open data sharing platforms, and timing of consent (for example, relating to clinical trial/substudy/future use) are other important considerations. Participants indicated a preference for "consent for every use"; however, more open consents for future use were acceptable when balanced by effective Māori representation within the governance structures of the biobank.
Iwi expected to be consulted-to gain collective consentabout projects that would use biospecimens from their communities. Biospecimens and data should be used with due regard to the individual donors, and Iwi consent should be sought to ensure research that supports Māori health priorities. Communities should be acknowledged when their data are included in secondary studies, and there is an expectation that study results from any secondary use of their biospecimens or data will be communicated back to communities. In this way, re-contact options may facilitate re-consent for secondary use because research organizations/biobanks should be accountable to the donors for their decisions regarding future use of biospecimens.
At the operational level, researcher-participant relationships should inform the eligibility of researchers to access tissues stored within a biobank. Based on previous negative experiences, [23] [24] [25] Iwi have clear expectations of recourse for unethical researcher behavior and culturally insensitive research that may include blocking future access by researchers to biospecimens stored within a biobank. It may be beneficial for biobanks to explore different types of relationships with researchers, as preferred by other Indigenous peoples, 26, 27 and to establish more formal agreements or contracts to protect against this type of outcome. Research contracts or partnership agreements to prevent the use of biological samples or dissemination of information without the explicit consent of communities could ameliorate risks associated with the interpretation of data in ways that stigmatize or undermine oral histories. Furthermore, it may be beneficial for biobanks to explore with Iwi the different types of arrangements with donors, including ownership, custodianship, the fiduciary relationship, models of consent (broad, informed, dynamic), and mixed models (consent/fiduciary and consent/contract). Other types of relationships between donors and biobanks could also be considered; for example, individuals may be viewed as members of a biobank rather than as donors of biospecimens. Original research article
Governance activities
There are four key areas of the governance sphere within which key issues of relevance to Māori may be considered: kawa (principles), kaitiakitanga (guardianship), purpose, and benefit (see Figure 2) . Respect for kawa (principles) of research with human tissue emerged as a key issue for Iwi. First and foremost, tissue is taonga (precious) and therefore tapu (sacred/restricted), and, by extension, so are the DNA and genomic data as representations of tissue. Commonly, the only decision that a donor makes is whether or not to donate a biosample to a biobank. The donation of a biosample is akin to the traditional concept of tākoha, in which the gift refers to the responsibility to look after the taonga. Kawa reflect the principles that should be considered at every decision-making point to ensure that this responsibility is being met within a biobank's range of activities. The kawa or principles identified through the Te Mata Ira project and endorsed by a wide range of Iwi and Māori stakeholders are (i) kia tau te wairua o te tangata (level of comfort), (ii) kia pūmau te mana o te tangata (level of control), and (iii) kia hiki te mauri o te kaupapa (level of integrity). Several possible ways of ensuring appropriate levels of comfort, control, and integrity for Māori are outlined here.
Guardianship supports the spirit of the gift and implies respectful conduct in relation to the use of biospecimens and all forms of data/information. Indeed, individuals and communities expressed the desire to retain veto rights over how their biospecimens and data are used, and this needs to be considered by biobanks at both the governance and operational levels.
Although Māori recognize the importance of efficient research processes that expedite potential future health benefits arising from collaborative research, there is also recognition of the need for data-sharing procedures to provide for Māori oversight of research. For Māori, data are a representation of tissue. Genetic information is a highly valuable strategic asset and, as for other indigenous populations, 17 there are concerns about unfettered use by researchers. Although data-sharing policies aim to maximize public benefit derived from genetic studies by increasing research efficiency and the use of a pooled data resource for future studies, broad access to data has not historically led to benefits for indigenous populations. Māori have ownership interests in their data, and there is an increasing expectation that they will have some degree of control or influence over the use of raw data and how it might be linked with other datasets across different domains. It is possible to address the kawa (principles) that have been developed in the context of data. The wairua (spiritual) aspects of data as they relate to the level of comfort can be managed through governance procedures and effective communication. The mana (control) aspects of data can be addressed by assigning management and access rights to Māori. Processes of anonymization tend to remove the possibility of maintaining mana and limit opportunities to provide direct benefits to participants and their communities. As a consequence, processes to approve linking of data should be transparent to enhance mauri (integrity) and trust in the system. Ideally, data sharing (for secondary use and open platforms) should only occur with the participant's consent and, at an overall project level, mandated by representatives from the community.
A key discussion with Māori stakeholders in relation to biobanks is about purpose. The purpose of the biobank, its intended outcomes, and the team will all contribute to the level of comfort that a community has in a biobank. Māori will look more favorably on biobanks that support research projects designed to tackle Māori health priorities. It is also important to Māori that biobanks are clear about the range of studies or limitations on studies that the biobank will support. For biobanks, a clear communication plan and policy that facilitates meaningful engagement with Māori at the governance and operational levels are important.
Participants agreed that the benefits of any research project should outweigh the risks to Māori and that the biobank should ensure that Māori tissue only supports projects that will potentially benefit Māori donors and their communities. Research has a range of outcomes, and part of the ethical deliberation involves considering the nature of the outcomes (risk versus benefit, short versus long term) and their relative distribution (researchers, participants, communities, society). Although researchers usually benefit from being involved in research, biobanks should consider how donors and their communities might also benefit. Equity and justice are ethical principles underpinning the importance of benefit-sharing, and Iwi highlighted that this might include capacity building and pathways for benefit sharing if commercialization opportunities arise.
Many times the benefits of research are poorly defined, indirect, or realizable over the long term, whereas possible harms such as stigmatization of small, readily identifiable communities are more immediate. 17, 28 It is noted that many Māori may be willing to participate in research if it is clearly connected to promoting wellness in communities or addressing specific health concerns of importance to Māori; with appropriate tribal oversight, many Māori also support research whereby benefits are directed toward future generations. It is possible to develop within the health research system policy and process reinforcing "loops" to ensure that this occurs, for example, with Māori governance of biobanks as a first priority, and Iwi consultation and oversight of projects seeking access to biospecimens. Improvements can also be made regarding engagement with Māori in the areas of ethical review and funding application processes.
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Community engagement
Accountability in this context relates to the relationship between the research team and communities that support or participate in the biobank activity or research. Despite negative history, some researchers and indigenous communities have developed mutually productive research partnerships. 17, [29] [30] [31] These partnerships often have used community-based participatory research methods to determine collaborative research priorities and procedures. This approach values communities
Original research article as partners in all aspects of the research process and has the potential to reestablish trust and reorganize power relationships. 32 Expectations for ongoing feedback and communication with participants and Māori communities are key ways for research teams to demonstrate accountability.
Samples and data should be utilized with due regard to donor consent and for studies that contribute to Māori health priorities. For example, a biobank policy for researcher access to biosamples should require communities to be acknowledged when their data are included in secondary studies, and communities should receive study results from any secondary use of their samples or data. Biobanks and research organizations are accountable to the participants and their communities for their decisions regarding future use of samples and for facilitating benefit-sharing mechanisms for commercialization opportunities. Re-contact options that facilitate re-consent for secondary use may be one avenue to demonstrate this responsibility.
Māori recognize that genomic research will become an increasingly important part of the health system in the future. Improving levels of genetic literacy among Māori communities and improving cultural literacy among science communities are necessary to ensure beneficial outcomes for Māori health. Gaining a better understanding of how genomic research translates to health interventions and of the steps for developing clinically relevant outcomes is important. Education programs 20 and resources for indigenous communities 21 have had positive effects on participation levels and the level of comfort for biobanking and genetic research participants.
Knowledge translation informs resource allocation and can support service development. These are key outcomes for Māori communities from research. The challenge for genomic researchers is to articulate how genomic research translates to improved health outcomes across the spectrum of public health and personalized medicine. The relevance of the research results should be shared with participants and their communities, and clinically actionable results should be shared with clinicians and service providers using an ethically defensible plan.
Grounding the He Tangata Kei Tua model: policy and practice implications
Moving forward, priorities should include comprehensive policy and practice actions that create an enabling environment for Māori engagement in biobanking and genomic research with targeted actions that enable Māori to overcome barriers to participation. Policy assessments should be carefully designed toward the goal of culturally acceptable biobanking and genomic research.
The He Tangata Kei Tua model was reviewed during its development by two key groups: the Auckland Regional Tissue Bank, a biobank that is a collaboration between the University of Auckland and three Auckland District Health Boards, and the Research Advisory Group-Māori (RAG-M), whose role it is to evaluate research applications from a Māori perspective and provide cultural advice to researchers in the Capital and Coast District Health Board region. Two workshops were organized and purposed for ARTB and RAG-M to discuss Māori views of biobanking and to explore strategies and approaches that RAG-M and ARTB might adopt and/or present to groups with which they are working. To prompt consideration of the policy and practice implications, the He Tangata Kei TuaRelationship Model for Biobanking was also presented, along with the cultural foundation developed by the Te Mata Ira research team.
Led by Shirley Simmonds, member of RAG-M, and Maui Hudson, the Principal Investigator of the Te Mata Ira research project, nine people attended the RAG-M workshop at Wellington Hospital on 12 November 2015. The participants included research nurses, Māori health service workers, students, and RAG-M members. Similarly, nine people attended the ARTB workshop at the University of Auckland on 21 August 2015. The participants included biobank managers, clinical researchers, and ARTB governance group members. Thematic analysis revealed questions and discussion aligned with each aspect of the relationship model for biobanks.
A key theme arising at each workshop was how accountability could be encouraged as part of the biobanking and research process in New Zealand. In line with themes from Iwi workshops about communication, policy mechanisms could be developed to focus on consultation and communication requirements between researchers, research institutes, Māori leadership, and communities:
1. Funders could include resources designated for consultation with Māori prior to and throughout the research period, as has been suggested elsewhere in the context of tribal data sharing. 17 2. Grant proposals could require a comprehensive dissemination plan that specifies how researchers will provide information back to communities during the project period and following completion of the research, including resources for community meetings and travel to research and dissemination hui for Māori representatives and researchers. 3. A research partnership evaluation could be required as part of the project/funding application for the benefit of the research community, funding organizations and Māori by identifying the elements of collaboration that facilitate respectful relationships and support comfort, control, and integrity. 4. A Māori biobank or Māori process within an existing biobank could be established to provide for explicit Māori governance over tissue and to ensure that the risk related to cultural harms are adequately assessed from a Māori perspective. If tino rangatiratanga (indigenous sovereignty) is to achieve full effect within the policy domain, then Māori must have a well-established asset base, they must be in control of the decision-making process, including resource allocation, service delivery must address the diversities of Māori realities, and Māori must be the recipients of policy decisions made. 33 5. Defining "research benefits" and "dissemination" (for funding and ethics application processes) may be useful to ensure that there is shared understanding of these terms so that communities can make more informed choices to balance participation and risk.
DIsCUssION
The He Tangata Kei Tua model is a holistic framework developed within a specific cultural positioning that integrates concepts including cultural principles, protocols, and preferences that are important to Māori. Although the model has focused on Māori aspirations in the New Zealand context, it provides a framework for considering cultural values in relation to other indigenous populations and society in general. The model has been presented to indigenous communities in Australia, Canada, and the United States. The concepts recognizing the cultural and spiritual significance of tissue resonated with these communities, as did the emphasis on enhancing participation in governance and improving processes of communication and feedback. Similarly, presentations to biobanking communities in New Zealand has elicited a strong support for the conceptual underpinnings of the model and generated discussion about the possibility of establishing Māori-led biobanks. A general theme underpinning the model is the shift in the mode of engagement with Māori from benefit sharing to power sharing. 34 The notion of power-sharing through participatory governance reinforces the idea that tissue is a taonga and is "on loan" to the research team and/or biobank. 35 Emerging models of cogovernance associated with environmental commons 36, 37 could be adapted to deal with the genomic commons. Similarly, questions about ownership, control, access, and possession (OCAP) created by First Nation communities in Canada are informing emerging debates on indigenous data sovereignty and the rights of tribal nations to determine how and for what the common genomic data of their members can be used. 38, 39 OCAP principles are an expression of First Nations jurisdiction over information about their communities and its community members. Data sharing has become a fundamental component of biorepository research; it will be important to develop novel ways to balance patient privacy with public utility and indigenous rights in different countries.
Maintaining public trust in the biorepository enterprise is essential because samples and data of a personal nature are being shared more widely, including among national and international consortia. Biorepositories have to become responsible stewards of both the physical samples and associated data, and the community-based principles suggested within this framework aim to ensure high levels of trust and accountability. Ensuring that research is focused on Māori is one pathway to addressing inequalities in health outcomes for Māori communities. Similarly, the level of Māori participation in biobanks will increase only if biobanks address the cultural dimensions associated with their activities and can demonstrate that Māori communities are receiving equitable benefits from their involvement. It also highlights the need for more participatory governance arrangements that influence operational activities and community engagement to encourage stronger relationships across Māori, clinical, and research communities.
